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ABSTRACT 

GRADES OR AGES: Elementary grades. SUBJECT MATTER: 
Science. ORGANISATION AND PHYSICAL APPEARANCE: The first half of the 
guide is divided into seven phases which appear to re consecutive. 
Commercially published units listed in these phases are then 
described briefly in a list which occupies the second half of the 
guide. The guide is xeroxed and spiral-bound with a paper cover, 
OBJECTIVES AND ACTIVITIES: Concepts to be learned and specific 
behavioral objectives are listed at the beginning of each phase. 
These are followed by a list of suggested units. A very brief 
description cf the activity is included in the unit description 
listed in the second half of the guide. INSTRUCTIONAL MATERIALS: All 
units in the second half are commercially published, A separate list 
gives names anc addresses of publishers. In addition, several 
appendixes list field trip possibilities, publishers of elementary 
science materials, film distributors, and equipment and supply 
distributors. STUDENT ASSESSMENT: A sample 15 Science Progress Form 11 
for reporting student progress is included in the guide. (R T) 
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‘base D 



1 



Concepts When energy and matter change from one form to another, the 
total amount of energy and matter remains unchanged, 

A living thing is the product of its heredity and environment* 

The universe is in constant change* 



hibconcepts 



latter is characterized by 
:ertain properties by which it 
:an be described and classified* 



living things may differ in structure 3 
:ut they have common needs and similar 
Life activities* 

There are daily changes on earth* 



Suggested Units 

mmmkST 

Watching and Wondering 
Curves and Shapes 

MINNEmST 

Describing and Classifying 
Using Our Senses 

HINUEmST 

Introducing Measurement 
Introducing Symmetry 
Observing Properties 

Teacher-Devised Units 



Supplementary Units ; Phase D 

Supplemental units which meet behavioral objectives of this phase* 
These units may be used separately or in conjunction with other units. 

Elementary Science Study 
Mirror Cards 
Attribute Games 
Pattern Blocks 
Tan grams 
Geo Blocks 
Lights and Shadows 
Curious Gerbils 
Growing Seeds 

American Association fbr the Advancement of Science Part A 
Teacher-Devised Units 
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Phase D 

Behavioral Objectives 

The child should demonstrate the ability to: 
identify a number of objects* 

name similarities and differences based on such characteristics as color, size, shape, weight, smell, 
texture, taste, temperature, and sound. 

classify objects on the basis of what they do and how they rear* . 
measure by comparison* 

recognize simple geometric shapes and curves. 

classify spaCial relationships in terms of direction: up, down, near, far, right, left. 

* exercise intuitive thinking as a result of his experiences with individualized science materials, 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking* 



* These behavioral objectives are appropriate for all phases and for all unitj* They are the key 
objectives for supplemental units where there i an absence of specific conceptual development. 
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PHYSICAL SCIENCE 



3 



Phase I 



Concept A - When energy changes from one form to another, the total amount of energy remains 
unchanged* 

B - When matter changes from one form to another , the total amount of matter remains 
unchanged. 



ubconcepts Suggested Units 



- 1 


A net force is needed to start, stop, or 
change the direction of motion. 


Science Curriculum Improvement Study 
Material Objects 


- 2 


Energy must be used to set an object 
in motion. 


MBINEMAST 

Observing Properties 



Teacher-Devised Units 



Supplementary Units s 

Supplemental units which meet behavioral objectives 
of this phase. These units may be used separately 
or in conjunction -with other units. 

MIMEMST 

Introducing Symmetry 
Describing Locations 
Measurement with Reference Units 
Using Our Senses 

Elementary Science Study 
Attribute Games 
Geo Blocks 
Creature Cards 
Tangrams 

Cardboard Carpentry 
Mirror Cards 

Musical Instrument Recipe Book 

American Association for the Advancement of Science Brt 
Teacher-Devised Units 



- 1 Matter is characterized by certain 

properties by which it can be 
identified and classified. 

- 2 Matter commonly exists as solids, liquids, 

and gases. 
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lase I 



PHYSICAL SCIENCE 



eha\rioral Objectives 

he child should demonstrate the ability to: 

observe and record changes in matter; i.e., metals, gases, woods* 

act upon and experiment with objects in the solid, liquid, and gaseous states. 

describe the relationship between changes in observed properties and a tine sequence; i.e. a the 
changing of a solid to a liquid. 

recognize and describe an event or a series of events in terms of their occurrence in time. 

? communicate observations by way of charts, graphs, and worksheets, as well as make precise 
verbal descriptions. 

verify observations by repeating the activity. 

| ft exercise intuitive thinking as a result of his experiences with individualized science materials 
ft solve problems and apply familiar learnings to unfamiliar situations through analytical thinking 







-ft ftieae behavioral objectives are appropriate for all phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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LIFE SCIENCE 



5 



Phase I 



Concept C - Living things are 



interdependent -with one another and their environment. 



D - A living thing is the product of its heredity and environment. 
E - Living things are in constant change. 



3ubconcepts 



C - 1 Living things are affected by their environment. 

C - 2 Living things depend on their environment :for the conditions 

of life. 

D - 3 There are characteristic environments* each with its 
characteristic life, (habitat) 

^ * h Living things capture matter from the environment and 
return it to the environment. 



D - 1 Living things may differ in structure but have common needs 
and similar life activities. 

D - 2 Living things reproduce. 



Suggested Units 



Science Curriculum Improvement Study 
Organisms 

Elementary Science Study 
Brine Shrimp 
Butterflies 
Budding Twigs 
Growing Seeds 
Curious Gerbils 
Eggs and Tadpoles 



MNNEMAST 

Living Things in Field and 
Classroom (Teacher* s Handbook) 



p - 3 Related living things reproduce in similar ways. Teacher- Devised Units 



2-1 There are different forms of living things. 



i " d Forms of living things have become extinct. 

2-3 Living things grow and develop in different environments. 

S - U The environment is in constant change. 
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Phase I LIKE SCIENCE 



Behavioral Object ' ves 

The child should demonstrate the ability to.* 

observe changes in living things such as guppies and plants, and describe their properties, 

obseive and distinguish between various phases of change; i.e., egg to adult, seed to mature adult. 

recognize that animals have certain characteristics in common: they can move from place to place; 

they breathe and eat food; they grovr and reproduce their own kind. 

recognize interdependency between animals and their environments. 

w exercise intuitive thinking as a result of bis experience vrith individualized science materials. 

■M- solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



* Those behavioral objectives aie appropriate for all phases and for all units, They are the key 
objectives for supplemental units where there is an absence of specific conceptual develop Tient. 
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Phase I 



EARTH SCIENCE 



Concept F - The universe is in constant change. 



Subconcepts 



Suggested Units 



F - 1 Things change. Elementary Science Study 

Sand 

F - 2 There are daily changes on earth. Spinning Tables 

Rocks and Charts 
Lights and Shadows 
Snowflakes 



Talcott Mountain Science Center 
Rocks 
Volcanoes 

Children's iiuceum Planetarium 



Teacher-Devised Units 
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SMTH science 



8 



Phase I 



Be havioral Objectives 

The child should demonstrate the ability to: 

manipulate and classify differ nt kinds of objects} i.e., metals, gases, woods, liquids, rocks, 
recognize and describe naterial objects in his own environment, 

describe the properties of observed objects in terms of shape, color, texture, density, and hardness. 

apply the concept of material to the task of sorting a collection of objects} i.e., rocks, metals. 

corminicate observations by viay of charts, graphs, and worksheets, as well as make precise verbal 
descriptions. 

verify observations by repeating the activity, 

recognize and describe an event or a series of events in terms of their occurrence in time, 
arrange similar objects in serial order according to some property, i.e,, length, texture, size* 
distinguish between changes of day and night, weather and seasons, 

* exercise intuitive thinking cs a result of his experience vrith individualized science materials. 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking# 



* These behavioral objectives are appropriate for all phases and for all units. Tney are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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Phase' S - 



PHYSICAL SCIENCE 



< 



Concept A - When energy changes frorn one form to another, the total amount of energy remains 
unchanged* 

B - When matter changes from one form to another, the total amount of matter remains 
unchanged* 



Subconcepts 



A - 1 A net force is needed to start, stop, or 
change the direction of motion* 



Suggested Units 



Science Curriculum Improvement Study 
Interaction 



A r 2 Energy must be used to set an object in motion. 

\ There are many forms of motion* 

A - 3 Energy can change from one form to another* 

A - U Objects interact and show evidence of their 
interaction. 

A - ^ Subsystems store energy and transfer it as changes 
occur within a system* 

A - 6 A whole, its parts, and their interrelationships 
make up a system* 



B - 1 Matter (an object or a thing) is characterized by 

certain properties by which it can be identified 
and classified* 

B - 2 Matter commonly exists as solids, liquids, and gases * 

B - 3 A change in the state of matter is determined by 
molecular motion. 

B - U In chemical or physical changes, the total amount 
of matter remains unchanged* 

B - $ Matter in a system may be mentally or physically 
subdivided, rearranged, or changed in appearance 
without destroying the identity of the system so 
long as no matter is added or omitted. 



Elementary Science Study 
Sink or Float 

Dropsy StreauS) and Containers 

Spinning Tables 

Changes 

MBIHEMAST 

Investigating Systems 
Teacher-Devised Units 
Supplementary Units : Phase S 

Supplemental units which meet behavioral objectives 
for this phase. These units may be used separately 
or in conjunction with other units* 

MINNEMAST 

Introducing Measurement ' 

Introducing Symmetry 
Describing Locations 
Measurement with Reference Units 
Elementary Science Study 
Mirror Cards 
Attribute Games 
Tangrams 

Primary Balancing i 

Cardboard Carpentry 

Structures ■ 

Creature Cards 

Geo Blocks | 

Musical Instrument Recipe Book 
American Association for Advancement of Science Ihrt C 

Teacher-Devised Units 
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Phase S 



PHYSICAL SCIENCE 



Behavioral Objectives 



Tli e child should demonstrate the ability to: 

observe and identify changes in matter as a result of interaction of objects such as battery and 
bulb, bromothynol blue and vinegar, roller skate and magnet • 

identify solids, liquids, and gases as in a pencil, water, and air* 

use cOiTimon measurement instruments to compare areas and volumes, scales and units of measurement 
relationship of points, lines and angles. 

make tvio-dinensional drawings of three-dimensional objects. 

recognize and record changes that occur during an experiment such as the interaction of copper 
chloride and water. 

recognize that the matter in a system is conserved even though the objects change in arrangement 
or appearance; e.g., the dissolving of a candy sphere in water or the interaction of copper 
chloride solution and aluminum. 

construct and operate a system; i.e,, pulley, electric circuit. 

exercise intuitive thinking as a result of his experience with individualized science materials. 
* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking 



* These behavioral objectives arc appropriate for ail phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development, 
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Phase S 



LIFE SCIENCE 



Concept C - Living things are 
environment* 

D - A living thing is 
E - Living things are 



interdependent with one another and with their 

the product of its heredity and its environment* 
in constant change. 



Subconcepts 


Suggested Units 


C - 1 


Living things depend on their environment for 


Science Curriculum Improvement Study 




the conditions of life* 


Life Cycles 


C - 2 


There are characteristic environments, each 


Elementary Science Study 




with its characteristic life* 


Eggs and Tadpoles 






Budding Twigs 


C - 3 


Living things capture matter from the environment 


Butterflies 




and return it to the environment* 


Mealworms 






Brine Shrimp 






Curious Gerbils 


D - 1 


Related living things reproduce in similar ways. 


Growing Seeds 






Kosquitces 


D - 2 


Living things are related through possession of 


Farrington Unit cn Plante 




common structures. 




D - 3 


A living thing reproduces itself and develops in 


MmJZl-iAST 




a given environment* 


Living Things in Field and Classroom 


D - Li 


Living things have the capacity to produce an 


(Teacher's Handbook) 




enormous number of offspring. 








Teacher-Devised Units 


2-1 


There are different forms of living things. 




E - 2 


Forms of living things have become extinct. 




E - 3 


Living things grow and develop in different 






environments. 





o 

ERIC 
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Phase S 



LIFE SCIENCE 



Behavioral Objectives 

The child should demonstrate the ability to: 

observe and distinguish characteristic changes in the life cycle of living things 
such as frogs , budding twigs • butterflies, mealworms, plantSj and crickets* 

observe ai:d classify living and non-living objects. 

identify environments that are necessary for the growth and development of living things, 

K exercise intuitive thinking as a result of his experience with individualized material. 

* solve problems and apnly familiar learnings to unfamiliar situations through analytical Ur . ~ng. 



* These behavioral objectives are appropriate for all phases and for all units* They are the key 
objectives for supplemental units where there is an absence of specific conceptual development* 
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Phase S 



ea;?th science 



Concept F - The universe is in constant change* 



Subconcepts 



Suggested Units 



F - 1 There are daily changes on earth. 

F - 2 There are regular movements of the earth and the 
moon. 



Elementary Science Study 
Yv’iere Is the Moon? 
Mobiles 

Rocks and Charts 
lights and Shadows 
Sand 



T;lcott Mountain Science Center 
socks 
Volcanoes 

Childrens Museum Planetarium 
Teacher-Devised Units 
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Phase S 



EARTH SCIENCE 



Behavioral Objectives 

The child should demonstrate the ability to: 

observe and record changes in spac’al relationships of light and shadows $ moon, planets, sun, and 
earth . 

observe and classify rocks. 

identify a number of time intervals such as minutes, hours, days, weeks, months, seasons, 
and years* 

* exercise intuitive thinking as a result of his experiences with individualized science materials. 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



# These behavioral objectives are appropriate for all phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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Phase C 



PHYSICAL SCIENCE 



Concept A - When energy changes from one form to another, the total amount of 
“ ~ energy remains unchanged# 

B When mtter changes from one form to another the total amount of 
matter remains unchanged# 



Subccncepts 



A - 1 Energy can change from one form to another. 

A - 2 A loss or gain of energy affects nolecular motion. 

A - 3 Systems contain subsystems , or systems 
contained within another system. 

A - Li Objects interact and show evidence of theii* 
interaction. 

A - 5 Subsystems store energy and transfer it as 
changes occur within a system. 



B - 1 Matter is characterized by certain properties 
by which it can be identified and classified. 

B - 2 Hatter commonly exists as solids, liquids, 
and gases# 

B - 3 A change in the state of natter is determined 
by nolecular notion, 

B - U In chemical change, atoms react to produce change 
in molecules, 

B - 5 In chemical and physical changes, tho total 
amount of matter remains unchanged# 

B - 6 Matter in a svstem or subsystem may he mentally or 
physically subdivided, rearranged, or changed in 
appearance without destroying the identity of the 
system or subsystem so long as no matter Is added 
or omitted. 



0 




Suggested Units 



Science Curriculum Improvement Study 
Systems and Subsystems 



IMEKAST 

Investigating Systems 
Exploring Symmetrical Patterns 



Elementary Science Study 
Mystery Powders 
Changes 

Drops, Streams, and Containers 
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Phase C 



PHYSICAL SCIENCE 



behavioral Objectives 

The child should demonstrate the ability to: 

measure by using common units of measure such as inches, centimeters, quarts, or records* 

measure values and record length, area, volume, time duration, and time order. 

use symbols for comparisons and apparent equalities. 

make distinctions among perimeters, areas, and volumes. 

use centimeter and inch grid sheets. 

recognize variables; identify their effects, such as temperature, time intervals, nature and 
number of objects in a system, distance and time; and control these variables. 

record data by use of histograms. 

recognize observable changes within a system as evidence of interaction. 

manipulate a number of materials: magnets, syringes, vials, and electric circuits. 

recognize that systems of another system make up subsystems, 
identify connected subsystems in a system of electric circuits, 
distinguish a solution from other mixtures. 

separate undissolved solid substances from a liquid by a filtering process. 

predict that dissolved solid materials can be recovered from a solution by evaporation. 

obtain crystals from a solution by evaporation. 

identify the residue of solutions aft3r evaporation. 

construct different systems and subsystems, 

recognize different sources of energy. 

describe melting of solids, boiling and evaporation of liquids, and liquefying of gases. 

o 

ERIC 
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Phase C 



PHYSICAL science 



17 



gubconcepts 



Suggested Units 



Sand 



Sink or Float 



Teacher -Devised Units 
Supplementary Units : phase C 

Supplementary units which meet behavioral 
objectives for this phase* These units nay be 
used separately or in conjunction with other units* 

Elementary Science Stuiy 
Tangrams 
Creature Cards 
Attribute Games 
Structures 
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18 

Phase C' PHYSICAL SCIENCE 
Behavioral Objectives 

associate a certain fixed temperature with melting, 
distinguish betv;een samples of liquid Freon and water, 
plan and conduct experiments where one variable is changed, 



compare properties of sand to those of other substances* 
ust’ sand to time, count, measure, and weigh, 

explore color and texture in making cf pictures, sculpture, and jewelry# 



observe that the balance act is dependent on the properties of the objects vchicb are being 
weighed* 

order objects in his environment according to their weight, 

sort objects which float and sink by changing a variable- 

devise ways to make objects that float, sink and those that sink, float# 



* exercise intuitive thinking as a result of his expediences with individualized rcience materials, 
solve problems and apply familiar learnings to unfamiliar situations through analytical thinking, 



* These behavioral objectives are appropriate fa- all phases and for all units. They are the key 
objectives for supplemental units vrtiere there is an absence of specific conceptual development. 



o 
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hase C 



PHYSICAL SCIENCE 



19 



Sub concept a 



Suggested Units 



Mirror Cards 
Cardboard Carpentry 

The Chemistry of a Lemon 
The Chemistry of Soap 
Plants Are Like That 
Puttering with Paper 
Rocks and Rills 
Take a Balloon 

American Association for Advancement of Science Part 
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Phase C 



PttfSlC^L SCIENCE 



Behavioral Objectives 




J hase C 



LIFE SCIEKCE 



21 



Concept C - Living things are interdependent with one another and with their 
1 environment. 

D - A living thing is the product of its heredity and its environment. 
E - Living things are in constant change. 



Subconcept: 



Suggested Units 



C - 1 Living things depend on their environment for the 
conditions of life. 



Science Curriculum Improvement Study 
Populations 



C - 2 There are characteristic environments, each with its 
characteristic life. 

C - 3 Living things capture matter from the environment and 
return it to the environment. 

C - ^ Living things are dependent on a particular environment, 

C - 5 The capture of radiant energy by green plants is basic 
to the grov/th and maintenance of all living things. 

C - 6 A number of similar organisms living and reproducing in a 
given area make up a population. 



Elementary Science Study 
Pond Water 
Euglena 

Peas and Particles 
Eggs and Tadpoles 

Farmington Unit on Plants 



HINNEKAST 

Living Things in Field and Classroom 



0 - 7 The relationship of different populations living in the Teacher-Devised Units 

sane area makes up a comr.iunity. 



D - 1 Related living things reprC Juce in similar ways, 

U - 2 Living things are related through possession of common 
structure. 

D - 3 A living thing reproduces itself and develops in a given 
environment* 

D - li Living things have the capacity to produce an enormous 
number of offspring. 

3 - * W w, *.ng things tend to overpopulate. 
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behavioral Objectives 



The child should demonstrate the ability to: 

identify various populations of living things and explain hovr and vhy they comprise a community* 

recognize that different populations of plants and animals live together in the sane ar. 

recognize that numbers o ° organisms in any one population can increase or decrease and 1 t 

change in numbers is dependent on tiro factors: (l) reproduction v/ithin each population ' foo^ 

relations among different populations* 

state and demonstrate the difference between predator (hydra) and prey (Daphnia). 
recognize that jopulaticns of living things (dragonfly nymphs) compete for food, 
recognize that duckweed plants grow from an older larger duckvieed plant in a typo of L. u Tdi 
make conclusions as a result of evidence obtained by his experiments, 
construct a complex terrarium, 

recognize that the source of all human food is either plant or animal. 

identify and classify organisms under the categories "plant-eater" and "animal-eater 

identify parts of a plant. 

record observations of living things by drawing pictures. 

rcco r.ize some ways in which predators catch their prey (keen eyesight and swift, dec r r 
end seme ways in which prey escape being eaten (hiding, flying away, freezing). 

recognize that some animals are both predator an d prey. 

illustrate j rtdator-prey rol "d irr -v ^ ^ p.y a drrwirg. 

identify ‘he linear food relationship among animal-eators, \ 1 ant-eaters, ari <v.U. ■. 

o 





Phase C LIFE SCIENCE 

Sub concepts Suggested Units 

E - 1 There are different forms of living things. 

E - 2 Forms of living things have become extinct. 

E - 3 Living things grow and develop in different 
environments. 

E - U The environment is in constant change. 

E - $ Living things living in an environment 
compete for food. 



MINNEMST 

Exploring Symmetrical Patterns 
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base C 



LIFE SCIENCE 



ehavioral Objective s 

recognize that green plants are the origin of all food chains. 

recognize that a population would increase rapidly if reproduction continued normally without 
any deaths. 

recognize that food chains interconnect to form a food veb. 
construct a complex aquarium, 
count organisms in a population. 

record on charts numbers of organisms in a given population. 

prepare hypothesis about causes for the disappearance or growth of living things in a population 
and community. 

design experiments to test hypothesis about causes for the disappearance or grevrth of living things 
in a population or community. 

discuss and describe his observations of life in aquaria and terraria, 
present and discuss findings as a result of his experimenting, 
observe feeding behavior of aquaria and terraria animals. 

use various instruments to assist in observation , including microscopes, hand lenses, medic ins droppers, etc. 
infer that mother plants are offspring from larger parent plants of the same species. 

recognize symmetry in nature, music, poetry, and art. 

••i- cognize turning symmetry (rotational symmetry), r^c-Virg ) rat- rns (trrnslatior.nl iycr.otry), end 
symmetry about a line (bilatenl symmetry) . 



o 
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Ph:se C LI?£ SCIhKCii 



25 



Subconcepts 



Suggested Units 







i'lIiUfciiAST 

imploring Symmetrical Patteriis 



hase C 



LIFE SCIENCE 



behavioral Objectives 

make the necessary tests and comparisons for the three types of symmetry studied. 

* exercise intuitive thinking as a result of his experiences vr th individualized science materials 

* solve problems and appl> faniliar learnings to unfamiliar situations through anal/tical thinking 



* Those behavioral objectives are appropriate for a}l 
objectives for supplemental units where there is an 



i 'ha sos and for all units. They are the key 
absence of specific conceptual development. 
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Phase C 



BARTH SCIENCE 



2 ? 



Concept F - The universe is in constant change. 



Subconcepts 



Suggested Units 



F - 1 There are daily changes on earth. Science Curriculum Improvement Study 

F - 2 There are regular movements of the earth and the noon* Relativity 



Y - 3 The notion and path of CvLostial bodies are predictable# 

F - U Position and notion of an object can be perceived, 

described, and recognized only with reference to other 
nearby objects# 

F - ? Position and motion are relative to reference points. 



HlNNEIIAST 

Describing Locations 
Measurement vrith Reference Units 

Elementary Science Study 
Spinning Tables 



Teacher-Devised Units 
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'base C 



EARTH SCIENCE 



-chavioral Objectives 

he child should demonstrate the ability to: 

discriminate small differences in relative position, distance, direction, and arrangement of objects 
be independent in organizing a problem. 

describe the oositicn of objects or systems in the classroom. 

state and demonstrate that objects used to help describe other objects are called "reference objects 
describe position relative to himself, 
describe position relative to other objects. 

describe position of objects or systems relative to another system, 
use composite terms for describing directions, 
construct reference frames from paper* 
measure distances by use of paces. 

identify the direction from which the picture of a system was taken. 

identify relative position of objects from a photograph. 

use a specified reference frame for describing relative position. 

describe position by use of landmarks. 

recognize and describe changes of relative position. 

interpret changes of relative position ns relative motion. 

choose reference francs for the description of relative notion. 
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Phase C EARTH SC I Eli CE 



Subconcepts 



Suggested Units 



Elementary Science Study 
liobiles 



Optics 



Rocks and Charts 



Where Is the Koon? 



Sand 



o 

ERLC 
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Phase C 



EAJiTK SCIENCE 



30 



Be havioral Objectives 

recognize and describe relative motion qualitatively, 
choose reference frames for describing relative motion, 
make pictorial representations of relative motion. 

measure by using reference standards such as clips, corks, and pendulums. 



experiment with balance by making constructions that are pleasing to the eye. 



recognize and analyse properties of light by direct experiments. 

recognize the interaction of light with transparent objects and objects that act a 3 mirrors, 
observe and cl.TSsify rocks. 

communicate observations by way of charts, graphs, and worksheets, as well as make precise verbal 
descriptions. 

observe and record changes in spacial relationships of light and dark; moon, plants, sun, and eaith. 

compare properties of sand to those of other substances, 
use sand to tine, count, measure, and weigh. 

explore color and texture in making of pictures, sculpture, and jewelry. 

— 
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Phase C 



E/vRTH SCIENCE 



Subconcep ts 



Suggested Units 



Talcott Fountain Science Center 
Rocks 
Volcanoes 



Childrens Huseum Planetarium 
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Phase C EARTH SCIENCE 

Behavioral Objectives 

# exercise intuitive thinking as a result of his experience with individualized science materials. 

# solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



* Tb0E ° behavioral objectives are appropriate for all phases and for all units. They arc the kry 
objectives for sir rlcr.ent.al units where there is an absence of specific conceptual development. 
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Fhasc 0 



PHYSICAL SCIEHCF 



33 



Concept A - When energy changes from one form to another, the total amount of energy 
remains unchanged. 

B - When matter changes from one form to another, the total amount of matter 
remains unchanged * 



Subconcepts 

A - 1 Energy must be used to set an object in motion. 

A - 2 Energy can change from one form to another. 

A - 3 A loss or gain of energy affects molecular motion. 

A - h Energy rust be applied to produce an unbalanced 

force, resulting in notion or change of motion 



L - 1 A change in the state of matter is determined by 
molecular motion, 

H - 2 i latter consists of atoms and molecules. 

F - 3 In chemical or physical changes, the total amount 
of natter remains unchanged. 



Suggested Units 

Science Curriculum Improvement Study 
Position and Motion 

Approaches to Equilibrium (In preparation) 

Elementary Science Study 
Pendulums 
Spinning Tables 
Optics 



Elementary Science Study 
G'ses and Airs 



Sic acT.tnrv Science Study 
ll.istlcs and Strings 



Elen. nt jiy Science Study 
Balancing 
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/hose 0 PHYSICAL SCIS! : C3 
uhavioral Object! ’ *e s 

;ho child should demonstrate the ability to: 

use rectangular coordinates to describe position* 

infer properties of notion Iron tracks left by moving objects. 

analyse and describe tracks node by spheres colliding with each other and with fixed objects. 



devise simple experiments which indicate the presence of air. 
collect evidence of the interaction of objects with air* 

conduct experiments involving the use of controls, such as experiments with steel wool and "candle air" 
compared with "room air, 11 .and identify variables which a~e manipulate d end those which arc constant. 

construct- a simple stringed instrument and play a simple tune, using the instrimcnt* 

investigate tubes that make sounds when blown into and experiment with these mU rials to . -,ake different 
sounds. 

identify p rollers involving balance -nd make use of variou: strategies to solve the ; rdlcns, 
understand intuitively Moments of force rrd ccr.t r cf mass, 
ircdict outcomes in Ur ,5 3 of asymmetric balance and counterbalance. 
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h ase 0 



PHYSICAL SCIENCE 



35 



Suggested Unit 3 

Sub concepts 

Elementary Science Study 
Sink or Float 



Elementary Science Study 
llystery Powders 



Elementary Science Study 
Solids and Solutions 



Talcott fountain Science Center 
Light Spectra 

Teach cr-Deviscd Units 

Supplementary Units : Phase 0 

Supplementary units which meet behavioral object ivi 
for this phase. These units may be used 
separately cr in conjunction vith other units. 
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Phase 0 



PHYSICAL SCIEbCS 



Behavioral Objective s 

observe that the balance act is dependent on the properties of the objects which are being weighed. 

order objects in his environment according to their weight* * 

sort objects which float and sink by changing a variable. 

devise ways to make objects that float, sir.k and those that sink, float, 

identify properties of various substances by taste, snoll, touch, and comparison with known substances, 
use indicators to detect the presence of certain substances such as heat, iodine, and vinegar, 
record and chart the results of experiments with various substances, 
identify the composition of some mixtures by using various indicators. 

] rcdict and verify through experiment the solids which dissolve In water and those winch do not. 

determine how much salt vnll dissolve in a given amount of water. 

observe and j relict chanj.es of the water level when solids dissolve in water, 

c-xo rc iso intuitive thinking as a result of Ms experiences with individualized scienc? materials. 

* so} Vu p rob lens and apply familiar learnings to unfamiliar situ- liens through analytic il thinking. 



These lo hr- vi oral obi ctivas an, appropriate for all phases end for all units. They ax the key 
object! V, s for supple mental units ;.*hcre there ir an absence of specific ccncet tual de- xloj ment. 
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base 0 



PHYSICAL SCIENCE 



Sub concepts 



Supplementary Units: Phase 0 



mmm&T 

Describing Locations 
Measurement with Reference Units 

Elementary Science Study 
Attribute Game 3 
Creature Cards 
Mirror Cards 
Tang rams 

Peas and Particles 
Pattern Blocks 
The Chemistry of a lemon 
The Chemistry of Soap 
The Last Tree Bird 
Plants Are Liko That 
Puttering with Paper 
Rocks and Rills 
Take a Balloon 
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Phase 0 



PHtelCaL SClaiJC 



Behavioral objectives 




I base o LIFE SCIENCE 

Concept C - living things are interdependent with one another and with their 
en v i r onment . 

D - A living thing is the product of its heredity and its 
environment. 

L - Living things are in constant change. 
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jubconcepts 



Suggested Units 



C - 1 Living things depend on their environment for the 
conditions of life. 



Science Improvement Curriculum Study 
Environmental Influence 



j - 2 There are characteristic environments, each with 
its characteristic life. 

1 - 3 Living thing? capture matter from the environment 
and return it to the environment. 

! - h The capture of radiant energy by gre^n plants is 
basic to the grovrtb and maintenance of all living 
thing s . 

■ - 5 Living things are adapted by structure and 
function to their environment. 

- 6 Gree n plan is get the matter for growth from 
water, soil, and air# 



Elementary Science Study 
Brine Shrimp 
Behavior of Mealworms 
Pond Water 
Euglena 
Butterflies 
Mosquitoes 
Eggs and Tadpoles 
Growing Seeds 
Curious Gerbils 
Budding Twig 3 
Jiicrogardening 
Crayfish 

Farmington Unit on Plants 



- 1 Living things are related through possession of 
common structure. 



iUIJFEiiAST 

Living Thfngs in field and Classroom 



- 2 A living thing reproduces itself and develops in 
a given environment. 



Elementary Science Study 
Changes 



- 3 An organism needs food for growth. 

- Li All living things have inborn behavior that 

adapts them to their environment. 




r— ? 
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Phase 0 



LIFE SCIENCE 



Fe hayjoral Objectives 

The child should demonstrate the ability to: 

prepare slides for use under a microscope and use the process of staining* 

observe and record the structure* habits, and locomotion of an organism cuch as a mealworm. 

conduct experiments exploring the response of ar organism to a certain stimulus. 

report the behavior of an organism such as a mealworm to experiments in following an fc steel 
course. 

identify some of the plants and animals found in ponds and observe the interactions o? these 
plants and animals. 



discuss things that change end make some prediction about what will happen to things tha^ ar 
left alone. 

list Ms predictions of the ways in which things will change if jut into containers* 
identify types of charges occurring. 
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3ubc one opts 



Suggested Units 



D - 5 Eehavior nay be inborn or learned. 

D - 6 A living thing nvay bo adapted to different environments. 



hi - 1 Living things develop and grow in different 

environments* Teacher-Devised Units 

2-2 The environment is in constant change. 

2 - 3 Living things have changed over the ages* 
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lase 0 



LIFE SCIENCE 



hZ 



ehavioral Objectives 

understand natural changes with things that change without man^ intervention, 
understand that growth and decay are part of the same cycle of life# 
discuss , record, and classify some changes# 
understand that timing is involved in spontaneous changes* 

■;'r exercise intuitive thinking as a result of his experience with individualized science materials* 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking# 



* 



* These behavioral objectives are appropriate for all phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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phase 0 



EARTH SCIENCE 



Concept F - The earth is in constant change. 



Sub concepts 



Suggested Units 



F - 1 There are regular movements of the earth Science Curriculum Improvement Study 

and the noon. Position and Motion 

F - 2 The motion end path of celestial bodies 
are predictable* 

F - 3 The point or area in space actually occupied 
by a physical object or into which it is 
placed is its position* 

1 - b Objects change place or position. 

F - 5 Position and motion of an object can be 

perceived, described, and recognized only 
with reference to other nearby objects. 

; - 6 Position and motion are relative. 



Elementary Science Study 
V/here Is the Moon? 



Mapping 
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•base 0 EARTH SCIENCE 



hh 



b ehavioral O b jectives 

The child should, demonstrate the ability to: 

identify and use measurement of distance in miles, c on ti motors, and millimeters and measurement of 
direction in terns of degrees, 

use rectangular coordinates to describe position, 

infer properties of notion from tracks left by moving objects, 

describe tracks by using rectangular coordinates, 

analyze and describe tracks made by spheres colliding with each other and with fixed objects, 
identify and record regular movements of the earth and the neon, 

observe and record changes in special relationships of light and shadows j roon, planets, sun, and earth, 
identify a number of time intervals such as minutes, hours, chys, weeks, nonth 3 , seasons, and years» 

describe his environment through the usg of symbols, grids, and landmarks. 

nap various land features such rs hills, streams, and cliffs, 

represent three dimensions in two, 

shov: the relative position of objects in space. 

estimate shaj c and ^ize of objects in th', environment. 

make scale drawings. 



o 
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Phase 0 KIRTH SCIENCE 



hi 



Subconcepts 



Suggested Units 



Optics 



Science Research Associates 

Barth* fl Atmosphure Laboratory 
Weather and Climto Laboratory 
Solar System Laboratory 



ICtUIJEiftST 

Describing Locations 

iiea sure men t with Reference Units 

Talcott Kountain Science Center 

Stars 

Plmets 

Children^ Museum Planetarium 
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Teacher -Devised Units 



P hase 0 



U6 



3ARTH SCIENCE 



Behavioral Objectives 

recognise aid analyze properties of light by direct experiments. 

recognize the interaction of light with transparent objects and objects that act as mirrors. 

■;t exercise intuitive thinking as a result of his experiences with individualized science materials, 
solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



■‘ r These behavioral objectives are appropriate for all j ha.ses and for all units. They are th*. key 
objectives for supi lcr.intal units o/hcro tthr. is an absence of specific cone ftinl d-.\ ■. lopricnt. 
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Phase V 



PHYSICAL SCIENCE 



til 



Concept A - When energy changes fron one form to another, 
' unchanged, 

B - \7hen matter changes fron one forn to another, 
unchanged* 



the total amount of 



energy remains 



the total amount of matter 



remains 



Subconcepts Suggested Units 

A - 1 Energy can change from one form to another, Sci?nce Curriculum Improvement Stuc 

A - 2 A loss or gain of energy affects molecular motion. Phases of Matter 

A - 3 Energy must be applied to produce an unbalanced 
force, resulting in motion or change of motion. 

A - h The amount of energy gotten out of a machine does 
not exceed the energy put into it. 

A - 5 To move on object, energy must be applied to 
overcome the pull of gravitation* 

A - 6 Every action has an equal and opposite reaction. 



)j - 1 Hatter commonly exists as solids, liquids, and gases. 

B « ? Latter consists of atoma and molecules. 

■J - 3 h change in the state of matter is determined by molecular 

motion , 

L' - li In chemical change, atoms react to produce change in the 
molecules • 

B - 5 In chemical or physical changes, the total amount of 
matter remains unchanged. 

B - 6 In nuclear reactions a loss of matter is a gain in 

energy. The sum of matter and energy remains constant. 

B - 7 V’hen any tvo parts of a system behave differently when 

treated with the sane test substance, they are not the 
same kind of material, nor arc tb> y the same phase* 
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base 



r:iYsic.iL sc lines 



r.havi ; Objective s 

he child should demonstrate the ability to: 

nj ..ply the concept phase of matter to materials he judges to oe uniform and homogeneous . 

ply schlieren tests and drop tests as evidence of uniformity or lack of uniformity in liquids 
and for the existence of one or nore phases. 

recognize volume and mass as measures of amount of substance and aj ply them in nakinr; solutions 
r^producibly* 

recognize new phases forming when solutions are nixed, 
recognize reproducibility in reactions between solutions. 

a; ply concentration as a measure of relative amounts of the components in a solution* 

relate the color of col alt chloride in water solution i otb to the concentration aid to the total 
ar.ojnt of the cobalt chloride in the solution. 

compare the wei ht of some systems before and after reactions producing new phases. 

o ' s tinguish bet'* . -on the solids and solutions v.’hich arc electrical conductors ani those vrhich 
a/, not. 

rL.oor.nizo the forming of new phases at electrodes in electrically conducting liquids. 

r :c nize different kind.* of gases and identify several kinds by their reoctions with te st 
£■’ stances, 

e\ ..ct conservation of witter in pas-p rojucing reactions as well ns in other reactions, 
rc'-c-cniz*. some gaseous solutions. 
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PHYSICAL SCIENCE 



S ub concepts 



Suggested Units 



Energy (la preparation) 



Elementary Science Study 
Batteries and Bulbs 



61 




V 



PHYSICAL SCI nl!CE 
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Behavioral Objectives 



use what he has already learned to make predictions. 

investigate at his own rate in the direction dictated by the materials ar.d by the limits of his imagination. 

make generalizations that come out of his actual experience vrith the materials. {For example, a coil of 
viire in a complete electrical circuit acts as a magnet.) 

check his experiments, compare, discuss results, and propose explanations. 

evaluate his predictions upon completion of experiments to find out new ways to use familiar learnings, 
use wire stripper, compass, magnets, electromagnets, prediction sheets, and galvanometers, 
understand how circuits function by wiring and drawing simple and complex circuits, usinc standard symbols, 
invent or imp revise materials needed for experiments. 

predict what will happen in a standard -symbol diagram of circuits end check his prediction by 
constructing the circuit. 

chart and rrajh experiment results to show comparisons of various combinations of wire, bulbs, and 
batteries » 

construct a simple battery nnd bulb. 

develo] standards for comparison, (For oxalic, bri* htness of bulbs) 
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Phase V 



PHYSICAL SCIENCE 



Sutconc epts 



Su^es ted Units 



Kitchen Physics 
Sink or Float 
Dipping Birds 



PenduLims 



Go 




Hiaso V PHYSICAL SCI/. C. : : 



Behavioral Objectives 

perform experiments to isolate and explore the nature of sone j properties of liquid* 
identify these properties and formulate ideas about them* 

observe* formulate questions, make predictions, design and perform experiments, collect and analyze data, 
recognize ana correct earlier misconceptions* 

assemble and use simple equipment* such as a balance, tensiometer, end hydrometer* 
assemble equal nent by using directional worksheets • 
accept uncertainty and some un re solvable questions* 

take ccmprrisonr that require the use of balances and the measure. y.-nt of volumes, 

use balances to check his notions of relative weights of objects in the classroom* 

observe that the balance act is dependent on the properties of the objects which ore being voi 'hod, 

order objects in bis envij onnsnt according to their weight. 

sort objects which float and sink by changing a variable. 

devise ways to rake objects that float, sink and those that sink, float. 



5 



identify and analyze simple properties of jcnduluns* 

recognize objects in hio environment that demonstrate the j rinciples of pendulums* 
demonstrate the loss of nation and transfer of energy through the use of . endulurs. 
-'instruct pendulums and device expen i >■: nto that might offer solutions to rrohUrv;. 
r ; 'ke r/.Gsurenents, using standard units of measure, 
t- vise hio ovm n-- a sure nent t-ols for comparison. 
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PHYSICAL SCIEI’CS 



Subconcepts 



Suggested Unit s 
liystery Powders 



Gases and Airs 



Balloons 



Ice Cubes 

Heating and Cooling 
Colored Solutions 
Teach cr-Devi sod Units 
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Phase V 



PHYSICAL SCriRCIS 
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Behavioral Obj e ctive s 

identify properties of various substances by taste, smell, touch, end comparison with known substances, 
u.c indicators to detect the presence of certain substances such as heat, iodine, and vinegar, 
record and chart the results of experiments with various substances* 
identify the c *m]. osition of some mixtures by using various indicators. 

conduct experiments involving the use of controls. 

ivlcnti fy variables which are manipulated and those which are constant, 
prepare and collect rases, 
identify properties of gases. 

devise tests which enable him to distinguish between common gases. 

identify ar.d demonstrate the effect of different surrounding atmospheres on the vxi^ht of gases. 
c 1 for nine sources of carbon dioxide. 

use histograms, charts, and tables to record weights of gases and liquids, 
construct simple weighing devices. 

# exercise intuitive thinking as a result of his experience with individualized scieico materials, 
tttolve protlcns and apply familiar learnings to unfamiliar situations through analytical thinkinr. 

■?r Those behavioral objectives arc appropriate f *r nU j bases and r or all units* They re it c key 
object' ves for supple mental units >f hcrc there is nn absence of specific conceptual development . 
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Phase V PHYSICAL SCIENCE 
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Sub concepts Supplementary Units 3 Fb^so V 

Supplemental units which meet hehavicral 
objectives for this phase* These units may 
be used separately or in conjunction v.-itb 
other units, 

Elementary Science Study 
Whistles and Strings 
Mirror Cards 
Attribute Games 
Creature Cards 
Tangrains 
Structures 

Tic Chemistry of a Lemon 
The Chemistry of Soap 
The Last Tree Bird 
Plants Are Like That 
Puttering with Paper 
Rocks and Rill 3 
Take a Balloon 
Teacher-Devised Units 
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Behavioral Objective \ 
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57 



Co ncept C - Living things are interdependent vrith one another and with their environment, 
D - A living thing is the product of its heredity and en/ironment. 

E - Living things are in constant change. 

Subconcepts Suggested Units 

C - 1 Living things depend on their environment Elementary Science Study 

for the conditions of life. Pones 

C - 2 Living things capture natter from the 

environment and return it to the environment* 

C - 3 The capture of radiant energy by green plants 
is b^sic to the growth and maintenance all 
living things, 

C - It All living things depend on a continuous supply 
of oxygen. 



Il-l Living things are related through possession 
of common structure, 

D - 2 A living thing reproduce? itself and develops 
in a given environment, 

D - 3 The cell is the unit of structure and function; 
a living thing develops from a single cell. 

D - li Cells are specialized for different functions. 

D - > Colls reproduce themselves. 
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Phase V 



LIFE SCIENCE 
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Beh avioral Objectives 

The child should demonstrate the ability tt: 

identify and classify different kind? of bones according to thair function and structure. 

associate bones and the size of animals from which they tginated# 

use scientific names of bones , 

assemble a skeleton from a pile of bones. 

make precise verbal descriptions of bones and their Unctions, 

make tKO-diwjnsional drawings of three-dimensional objects. 

devise projects and experiments on assembling tones into skeletons. 

prepare bone a (cooking) for assembling. 

dissect a small animal (fish), 

identify bones from ovl pellets. 

recognize the function * nd location of joints in humans and animals# 

manipulate bones and devise experiments that lead to tentative conclusions about tone structure 
and function. 

make gross recognition cf various bone structures through the use of x-rays. 

identify and classify bones (nanmals, birds, reptiles, etc.). 

recognize the connection between an animals diet and its tooth structure# 
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Phase V 



LIFE SCIKC3 



Sub concept s 



S uggested Urii ts 



E - 1 Living things grou and develop in different Snail Things 

environments . 



E 2 the environment is in constant change* 

H - 3 living things have changed over the ages* 



E — U The adaptation of an animal to its 

environment can be understood by relating 
bone structure to the function served. 



J5 - 5 The single-celled organisms that developed 

in the early seas gave rise to the matiy-celled ““ 

organisms of later eras* Adaptation to the 

environment produced more complex strictures* Pond Viator 

Euglena 



Eggs and A _.dpoles 
Flutter flies 
Eos quite: s 



o 
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Phase V 



LIFE SCIENCE 



Behavioral Objectives 

use a simple and a compound microscope* 
prepare a specimen for viewing* 

use stains to assist in distinguishing cell structure* 
investigate and compare cell structures and their functions* 

examine a variety of living and non-living substances an! decide vhich ones are composed of cells, 
assemble and use a simple balance. 

measure amounts of water contained in some materials. 

compare and contrast experimental findings with those of his classmates. 

determine how much growth of yeast cells has occurred during a specific time period. 

identify and describe individual animals and plants that live in pond water. 

devise experiments that test the effect of various stimuli on pond-water life and report his findings 
accurately. 

recognize the complicated interaction of living things such as demonstrated by pond-water organisms* 
observe ari identify stages in life cycles of various organisms. 

ask questions that he can answer from his own observations* 

recognize the relationship of the growing tadpole, frog, or insect to its environment. 
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phase V 



LIFE SCIENCE 



S\ib concepts 



Suggested Units 



Kealworns 



I-iicrogardening 



Crayfish 



Farmington Unit on Plants 



73 




Phase V 



LIFE SCIENCE 



Pe ha v i c r al Objectives 

prepare slides fo ** use tinder the microscope ana use the process of staining* 
observe and record the structure, habits, and locomotion of the organism# 
conduct experiments exploring the response of an organism to various stimuli* 

recognize the complicated interaction of living things such demonstrated by molds, 
observe and grow molds and bacterial colonies. 

recognize that molds and bacteria are extremely small microorganisms that reproduce and cany 
on all the life processes. 

examine the details of mold structure and make comparisons among different kirr's of molds. 

set up experiments, sorting variables and using controls, to show the factors that influence the 
growth of molds. 

recognize that a social order exists with crayfish# 
infer that a social order exists with other animals. 

observe feeding habits of crayfish and distinguish parts used 'n eating, 
design experiments to test behavior of crayfi: b. 
identify the life cycle of crayfish. 



id-'iUfy similarities and dissimilar! tits in sizes and shape 0 f leaves, stems, and roots 
recognize differences in colcr, shades, and patterns. 
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Subcoruepts 



Suggested Units 



Farmington Unit on Plants (continued) 




To 



phase V 



up: science 



6b 



behavioral Obje otiv e s 

recognize differences in texture, such as: rough, smooth, moist, dry, fuzzy, prickly, 

slippery, sticky. 

recognize differences in odor and taste (caution), 
classify regularities or sets of leaves, stems, and roots, 
use standard units and tools of measurement, 
use a self-designed system of measurement. 

use units of measurement to measure space/tir.e relationships in leaves, stems, r-nd roots, 
make oral, written, and graphic descriptions about leaves, stems } and roots, 
identify the subjectivity and limitations of data. 

make tentative conclusions about leaves, stems, and roots based on strong circumstantial evidence. 

identify problems related to leaves, stems, and roots and set up procedures to test inferences. 

identify results In support or rejection of hypotheses about leaves, stems, and roots. 

recognize the need to modify testing procedures when required. 

make predictions based on objective data and testing of leaves, stems, arid ro3ts* 

apply processes and concepts to unfamiliar situations* 

observe similarities and dissimilarities in the different types of life processes, 
identify the parts of a plant v.bere the life processes occur, 

classify plants in terns of similarities and differences in life processes and stricture, 
use measuring units and tools to evaluate life processes. 
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Suuconcept s 



Suggested Units 



Science Curriculum Improvement Study 

Food (Energy) Transfer (in preparation) 

MW/EKhST 

Living Things In Field and Classroom 
Teacher-Devised Units 
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Phase V 



LXI^ SCIENCE 



Behavioral Objective s 

nake accurate oral, written, and graphic descriptions of life processes. 

identify the' subjectivity *nd limit atiojis of data concerning life processes. 

iri^v-a tentative conclusions about life processes based on strong circumstantial evidence. 

■ 'ir.tifv prohls!.u related to life processes and set up procedures to test inferences, 
ir-.vtify the lesults of testing for life processes in support or rejection of hypotheses, 
recognise the need to modify testing procedures when necessary, 
nake predictions based on objective data and testing of life processes, 
apply processes and concepts to unfamiliar areas. 

r. exercise intuitive thinking as a result cf his expediences with indivdualized science materials. 
v- m 0 ve prcblens and spp 1 }' fardliar learnings to unfamiliar situations through analytical thinking. 



* These behavioral objectives are appropriate for all phases and 
objectives for supplemental units where there ii an absence o: 



for all units. They are the key 
specific cor cep tu 'll devclop-vr.t. 
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Phase V 



EARTH SCIENCE 



Concept F - The universe is in constant change* 



F - £ There arc seasonal and annual changes 
within the solar system. 

■ 3 notion .and path of celestial bodies 
are predictable. 

F - U Bodies in spare (as veil a? their matter 
vnd energy) are in constant change. 



Subconcepts 



Suggested Units 



f - 1 There are regular movements of the earth 
and the morn. 



Elementary Science Study Project 
Charting the Universe 



The Universe in Jlotion 



o 
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Phase V 



SkRTH SCIEl’CE 



Behavi oral O bj eot ives 

’f\ > child should demonstrate the ability to; 

estimate sire and distance without the use of direct measurement* 

make a scale drawing as a representation of a real object or objects; i.e., the solar system. 

envelop his own system for measuring distance. 

use a compass, protractor, range finder, and telescope. 

solve for an unknown circumference, diameter, or radius* 

sight objects from two fixed points* 

estimate the daily notion ci the sun, moon, and planets, 
recognize that everything in the universe moves. 

locate an object or a specific point on the earth or in s T »ace, using compass direction and angular 

iPig'.t. 

I lor the notice of tl'3 rroon and the cm. 
recognize some of the rr.jor constellations* 
use a star nap and gnor.en. 
draw ellipses. 

measure in astronomical units, charts, and tables, 
state and demonstrate laws of plcjietary notion. 
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Phase V EARTH SCIE!!CS 
Subconcepts 



69 



jested Unite 

The tlniverf'2 in l^otion (continued) 



Elenentary Science Study 
Optics 



Elenentary Science Study 
Happing 

Outdoor Kapping 



rdenentrii y Science St idy 
V/here Is the Koon t 
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Phase V 



EARTH SCIETCE 
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Fe havioral Objectives 

state and demonstrate the differences between straight -line motion end curved motion* 
identify the colors of a continuous spectrum and an absorption spectrum, 
describe the sun T s function and structure. 

identify behavicrs of light and demonstrate their effect on astronomical phenomena by use of 
the spectroscope, 

describe the characteristics of a star, 

recognize and analyze properties of light by oirect experiment, 
recognize the interaction of light with transparent and reflective objects# 

describe his environment through the use of symbols, grids, and landmarks. 

map various land features such as hills, streams, and cliffs, 

represent three dimension bn two-dimensional form. 

show the relative positions of objects in space. 

estimate shape and size of objects in his environment , 

make scale drawings. 

obser.e and lecord changes in spacial relationships of light and shadows* mooi, planets, sun, and earth. 

ebserve that there is an order and regularity of the stars, planets, sun, and moon, 

record the movements of vhe noon, using as reference points familiar objects In his environment. 
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Suggested Units 



Subc oncept s 



Elementary Science Study 
Rocks and Charts 



Elementary Science Study 
Snowflakeu 

Scientific Research Association 
Earth's Atmosphere laboratory 
Weather and Climate Laboratory 
Solar System Laboratory 



Talcott Mountain Science Center 
Astronomy 
Geology 
Meteorology 



Children's Museum Planetarium 



Teccher-De/iecd Unite 



So 
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EARTH SC1IJ4C2 



Eehavioral Objectives 

observe and classify rocks* * 

communicate observations by way of charts t graphs , and worksheets, as well as "take precise 
verbal descriptions. 

# exercise intuitive thinking as a result of his experiences vri Lth individualized science materials. 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



* These behavioral objectives are. appropriate for all phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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Phase E 



PHYSICAL SCIENCE 



Concept 



A - When energy changes from one form to another, 
energy remains unchanged, 

B •• When matter changes from one form to another, 
matter remains unchanged. 



the total amount of 
th^ total amount of 



Subconcepts 



Suggested Units 



A - 1 Energy can change from one form to another. 

A - 2 A loss or gain of energy affects molecular 
motion* 

A - 3 Energy roust be applied to produce an 

unbalanced force, resulting in motion or 
change of notion. 

A - U The amount of energy gotten out of a machine 
does not exceed the energy put into it. 

A - 5 The energy gotten out of moving electrons is 
never greater than the energy put into making 
electrons novo through a circuit* 

A - 6 A transfer of electrons from one object to 

another gives them potential energy; v?hen the 
electrons move, they have kinetic energy* 



Science Curriculum Improvement Study 
Electricity (In preparation) 
Gravitation (In preparation) 
Periodic Motion (In preparation) 



Elementary Science Study 
Batteries and Bulbs 



I - 1 In chemical change, atoms react to produce change 
in the molecules. 

B - 2 In chemical or physical changes, the total amount 
of natter remains unchanged. 

B - 3 A loss of matter is a gain in energy. The sura 
of the natter and energy reiiains constant. 
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Fhase E 



PHYSICAL SCIENCE 



Behavioral Objective s 

The child should demons tre Ye the ability to: 



use what he has already learned to make predictions. 

investigate at his ovm rate in the direction dictated by the materials and by the limits of his imagination* 

make generalisations that come out of his actual experience with the materials. (For example> a coil 
of wiie in a complete electrical circuit acts as a magnet.) 

check his experiments, compare, discuss results, and propose explanations. 

evaluate his predictions upon completion of experiments to find out new ways to use familiar learnings, 
use wire stripper, compass, magnets, electromagnets, prediction sheets, and galvanometers, 
understand how circuits function by wiring and drawing simple and complex circuits, using standard symbols, 
invent or improvise materials needed r experiments. 

predict what will happen in a standard- symbol diagram of circuits and check the prediction by 
constructing the circuit, 

ch*rt and graph experiment results to show comparisons of various combinations of wire, bulbs, and 
batteries. 

construct a simple battery and bulb, 

develop standards for comparison (for example, brightness of bulbs). 
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PHYSICAL SCIMICE 



Sub concepts 



Suggested Units 



Kitchen Physics 
Sink or Float 
Dipping Birds 



Fenduluns 
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PHASE E 



PHYSICAL SCIENCE 



Behaviorgi Objectives 

perform experiments to isolate and explore the nature of some Properties of liquid* 
identify these properties and formulate ideas about them* 

observe, formulate questions, make predictions, design and perfor i experiments, collect and 
analyse data. 

recognise and correct earlier misconceptions. 

assemble and use simple equipment, such as a balance, tensiometer, and hydrometer, 
assemble equipment by using directional worksheets, 
accept uncertainty and some unresolvable questions. 

make comparisons that require the use of balances and the measurement of volumes* 

use balances to check his notions of relative weights of objects in the classroom. 

obs:rve that the balance act is dependent on the properties of the objects which are being weighed 

order objects in his environment according to their weight. 

sort objects which float and sink by changing a variable. 

devise vrays to make object? that float, sink and those that sink, float. 

identify and analyse simple properties of pendulums. 

recognize objects in his environment that demonstrate t'.re principles of pendulums, 
demonstrate the loss of motion and transfer of energy through the use of pendulums, 
construct pendulums and devise experiments that might offer solutions to problems, 
make measurements, using standard units of measure, 
devise his own measurement tools for comparison. 



Phase E PHYSICAL SCIENCE 
Subconcepts 



Suggested Units 



Optics 



Gases and Airs 



Balloons 



Teacher-Devised Units 

Supplementary Units ; Phase E 

Supplemental units which meet 
behavioral objectives for these 
phases. These units nay be used 
separately or in conjunction with 
otner units. 

Elementary Science Study 
Balancing 
Mobiles 

Whistles and Strings 
Mirror Cards 
Attribute Games 
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PHYSICAL SCI 1'CE 
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Behavioral Objectives 

recognize and analyze properties of light by direct experiment 
recognize the interaction of light with transparent and reflective objects, 

conduct experiments involving the use of controls# 

identify variables which are manipulated and those which are constant, 
prepare and collect gases# 
identify properties of gases. 

devise tests which enable him to distinguish between common gases# 

identify and demonstrate the effect of different surrounding atmospheres on the weight of gases# 
determine sources of carbon dioxide. 

use histograms, char os, and tables to record weights of gases and liquids, 
construct simple weighing devices# 



* exercise intuitive thinking as a result of his experiences with individualized science materials. 

* solve problems and apply familiar learnings to urfamilier situations through analytical thinking. 



* These behavioral objectives are appropriate for all phases and for all units. They are the key 
objectives for supplemental units where there is an absence of specific conceptual development. 
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Phase E PHYSICAL SCIENCE 
Subconcepts 



IS 



Su pplementary Units: Phase E 

Elementary Science Study (continued) 
Croature Cards 
Tan % rams 
Structures 

Tho Chenistry of a Lemon 
The Chemistry of Soap 
The Last Tree Bird 
Plants Are Like That 
Puttering T ith Faper 
Rocks and Rills 
Take a Eallcon 

Teacher-Devised Units 
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Concept C - Living things aro 
~ = * — ~~~ environments 

D - A living thing is 
E - Living things are 



interdependent with one another and vith their 

the product of its heredity and environment* 
in constant change* 



£ .j be one opts 

. - 3. living things capture natter from the environment 
and return it to the environment, 

L - 2 The capture of radiant energy by or. plants is 
basic to the growth and maintenance cf all living 
things. 

- 3 living things are adapted by structure and function 
to their unviromaont. 

C - U Facteria and plants without chlorophyll doper i on 
other organisms for their food. 



1-1 A living thing reproduces itself ?.-rid oeveloj s in 
a given environment, 

f - 2 The cell is the unit of structure and function; a 
living thing develops from a single cell. 

; - 3 The characteristics of a living thing are laid 
damn in a genetic code. 



Suggested Units 



Science Curriculum Improvement Study 
Ecosystem ( Li preparation) 

Natural Selection (In preparation) 



Elementary Science Study 
Small Things 





Living things grow and develop in different 
er . irennents. 


Li c regards. 5 ng 


1 - 2 


I he environment is in constant change. 




: - 3 


living things Lavu changed over the ago. 




- 


Ganges in the genetic code produce changes 
in living things. 
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Phase E LIFE SCIEhltS 
Behavioral Objectives 

The child should demonstrate the ability to: 



use a simple and a compound microscope, 
prepare a specimen for viewing* 

use stains to assist in distinguishing cell structure, 
investigate and compare cell structures and their functions, 

examine a variety of living and nonliving substances and decide which ones are composed of cells. 

assemble and use u simple balance* 

measure amounts of vrater contained in some materials* 

compare and contras* experimental findings vrith these of his clarrmatcs. 

determine hov much grovrtb of yeast cells has occurred during i specific tine prriod. 

recognize Jie conplit ' ed interaction of living thin-ssich as den nstrated by molds, 
cboorve nne grov? molds and bacterial colonics. 

recognize th»t molds an d bacteria are extremely small microorganisms that r. produce and carr> r on all 
the life processes. 



3 
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LIFE SCIENCE 



63 



Subconcepts 



SuggestpJ Units 

Elementary Science Study 
licrogardening (continued) 



Fond Water 
Euglena 



Eggs and Tadpoles 

Butterflies 

Mosquitoes 



Crayfish 



Behavior of Mealworms 



do 

o 
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LIFE SCIENCE 
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Behavioral Objectives (continued) 

examine the details of mold structure and make co;nparisons among different kinds of molds. 

set up experiments, sorting variables and using controls, to show the factors that influence 
the growth of molds. 

identify and describe individual animals and plants that live in pond water. 

devise experiments that test the effect of various stimuli on pord-vater life and report his findings 
accurately. 

recognize the complicated interaction of living things such as demonstrated by pond-water organisms, 
observe and identify stages in life cycles of various organisms* 

ask questions that he can answer from his own observations. 

reccgrize the relationship of the growing tadpole, fr^g, or insect to its environment. 

recognize that a social order exists with crayfish, 
infer that a social order exists with other animals. 

observe feeding habits of crayfish and distinguish parts used in eating, 
design experiments to test behavior of crayfish, 
identify the life cycle of crayfish. 



prepare slides for use under the microscope and use the process of staining, 
observe and record the structure, habits, and locomotion of the organism, 
conduct experiments exploring the res} on$c of an orgonism to various stimuli. 
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Subconcepts 



Suggested Units 



'.tone s 



Farmington Unit on Plants 




y; 
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Phase S LIKE SCIENCE 
B ehavioral Objectives 

identify and classify different kinds of tones according to their function and structure, 

associate bones and the size of animals from which they originat d. 

use scientific names of bones* 

assemble a dKeleton from a pile of bones, 

make precise verbal descriptions of bones and their functions. 

make two -dimensional drawings of three-dimensional objects. 

devise projects and experiments on assembling bones in a skeletons. 

prepare bones (cooking) for assembling* 

dissect a small animal (fish)* 

identify bones from owl pellets. 

recognize the function and location of j ints in humans and animals. 

manipulate bones and devise experiments that lead to entativc conclusions about tone structure end 
function. 

make gros r recognition jf various tone structures through the use of c-rays. 

identify and classify bones (mammals, birds, reptiles, etc.). 

recognize the connection between an animal’s diet and its tooth structure. 

identify similarities and dissimilarities in si* i snf shapes of leaves, stems, and roots, 
recognize differences in color, shades, and patterns. 

recognize differences in texture, such as ! roegh, smooth, moist, dry, fussy, prickly, slis pery, sticky, 
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Phase E 



LIFE SCIENCE 



Subconcepts 



Sug gested Uni^s 

Faxmrgton Unit on Plants (continued) 
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] ijase E LIFE SCIENCE 
Behavioral Objectives 

recognize differences im odor and taste (caution), 
classify regularities or sets of leaves, stems, and roots, 
use standard units and tools of measurement, 
use a self-designed system of measurement. 

use units of measurement to measure space /time relationships ir leaves, stems, and roots* 
make oral, written, and graphic descriptions about leaves, stems, and roots, 
identify the subjectivity and limitations of data* 

make tentative conclusions about leaves, stems, and roots based on strong circumstantial evidence. 

identify problems related to leaves, stems, and rcots and set up procedures to test inferences. 

identify results in support or rejection of hypotheses about leaves, stems, and roots* 

recognize the need to modify testing procedures when required. 

rrke predictions based on objective data and testing of leaves, stems, and roots. 

a: ply processes and concepts to unfamiliar situations* 

observe simi) critics and dissirdlaritioi in the different types of life processes, 
identify the parts of a plant where the life processes occur. 

classify plants in terns of similarities and differences in life processes and structure. 

use measuring units and tools to evaluate lifr jroces:es. 

make accurate oral, written, rnd graj hie descriptions of life jrocosses. 

ic: ntify the subjectivity and limitations of data concerning life processes. 
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Suggested Units 

Farmington Unit on Plants (continued) 



KMNHfl&T 

living Things ?.n Field and Classroom 



Teacher-Devised Units 



Phase E 



LIFE SCIENCE 



Behavioral Objectives 

make tentative conclusions at out life processes based on strong circumstantial evidence# 
identify problems related to life process ,s and set up procedures to test inf ere ices, 
identify the results of testing for life processes in support or rejection of hypotheses* 
recognize the need to modify testing procedures when necessary# 
make predictions based on objective data and testing of life processes# 
apply processes and concepts to ui r aniliar areas. 



* exercise intuitive thinking as a result of his experiences with individualized science materials* 

* solve problems and apply familiar learnings to unfamiliar situations through analytical thinking. 



* Those Uhavioral objectives are appropriate for all phases ?ni for all units. They are the key 
o' j cc t i es for supplemental units where there is an absence of specific conceptual development. 




ioa 



Phase E 



EARTH SCIEIICE 



Concept F - The universe ia in constant change. 



S ubconcepts 



F - ?u There are daily changes on earth. 

F - 2 There are regul ar now- men 1 3 of the earth 
and the moon. 

F - 3 There are seasonal and armual changes 
within the solar system. 

F - Ii The motion and path of celestial bodies are 
predictable. 

F - 5 Bodies in space {as v;ell as their matter 
and energy) are in constant change. 

F - 6 Uuclear reactions produce the radiant 
energy of stars, and consequent change. 
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Suggested Units 



Elementary Science Study Project 
The Universe in Kotion 



Charting the Universe 
The Ilcfrcago of Starlight 
The life Story of a Star 



Phase E EARTH SCIENCE 



Behavioral Objectives 

The child should demonstrate the ability to: 

estimate the daily motion of the sun, moon, and planets* 
recognise that everything in the universe moves* 

locate an object or a specific point on the earth or in space, using compass direction and angular 
height. 

plot the motions of the moon and the sun* 
recognize some of the major constellations, 
use a star map and gnonen, 
draw ellipses. 

measure in astronomical units, charts, and tables, 
state and demonstrate laws of planetary motion. 

state and demonstrate the differences between straight-line motion and curved motion, 
identify the colors of a continuous spectrum and an ubsor; lien spectrum. 

describe the sun's function and structure. 

identify behaviors of light and demonstrate their effect on astronomical phenomena by use of the 
spectroscope. 

describe the characteristics of a star. 



estimate sice and distance without the use of direct neasun. mnnt. 

make a scale drawing as a representation of a real object or objects; i.e.j the solar system, 
c:\vlop his oim system for measuring distance. 




lOi 



Ibase E 



EARTH SCIENCE 



Sub concepts 



Suggested Uni ts 



Elementary Science Study 
Where Is the Itoon? 



Optics 



n tying 

Outdoor Lapping 




10.3 



9k 

Phase E EARTH SCIENCE 
b ehavioral Objectives 

use a compass, protractor, range finder, and telescope# 
solve for an unknown circumference, diameter, or radius# 
sight objects from two fixed points. 

observe and record changes in special relationships of light and shadows; moon, planets, sun, and earth. 

record the movements of the noon, using as reference points faniliar objects in his environment. 

recognise and analyze properties of light by direct experiment* 

recognise the interaction of light vrith transparent and reflective object?* 

observe thrt there is an order and regularity of the stars, planets, sun, and moon. 

describe Vis environment through the use cf symbols, grids, and landmarks. 

nap various land features such £5 ilsj streams, and cliffs. 

represent three dimensions in two-dimensional form. 

show the relative positions of objects in spac*..# 

estimate shape and size of objects in his environment. 

r.-*Vc scale drawings. 
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Phase E 



EnrtTH SCIENCE 



Subc^ ncop ts 



Suggested Units 



Elementary Soignee Study 
Sncr.J flakes 

Scientific Research Associates 
Earth's Atmosphere Laboratory 
Weather and Climate Laboratory 
Solar System Laboratory 

Talcott } fountain Science Center 
Astronomy 
Geology 
Meteorology 



Children's H-isour. Planetarium 
T each c r- Dev i sc d Units 




10 / 



phase E 



earth science 



Behavioral Objectives 



* exercise intuitive thinkin* m a result of his experiences 
v solve problems and apply familiar learning to unfamiliar 



vath individualized science materials, 
situations through analytical thinking. 



* These behavioral objectives 
objectives for san-ic^oiital 



ere afpropriate for all phases end 
unit: where there is an absence of 



for all units. They are the key 
ep-.clfic conceptual development . 
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Process approach place;: trv. student in an active and dynamic 
role of investi^atin * science — usin* th>- pi ocesscs of the scientist 
Through the systematic use- of these processes in the primary grades, 
the children become equipped for more complex science education in 
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.11 materials for this unit are available from Xerox Corpora' 



These units can be used in conjunction T -i.th Tnieott fountain 
Science Center- 
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Tj*c icochcr 1 s Guide and iTicttoriols for tbio tin’it are availab 1 
v;eo.ot'_r Division, I^cDrav/ Kill* 
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reached between these processes in blotters and other absorbent material 
There is an accurate description of how to construct a "dipping bird." 
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T ho Teacher 1 g Guide, films, and other matcjials arc available 
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Film loops, kits , and separate items ir^n each kit are available 
ielectivo Educational Equipment. 
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Filn loops, the Class Kit, and separate items from the kit arc available 
in Selective Educational Equipment. 
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'here they had thought there was nothing. They ’'.■all begin to unde: 
he conplicatcd interactions of pond life and, identify some of the 
iants and animals found in ponds. 
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'lie Teacher* o Guide is available from Webster Division, HeGraw Hill, 
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The Teacher’s Guide is available from Elementary Science Study, 
Educational Development Center, Inc- 
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available from Selective Educational Equipment 
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Children are introduced to reference frames (see explanation SCIS 
Relativity ) in order to describe the location of an ebjcct. This unit 
provides practice with spatial relations: between, above, right of, left 

of, north of, south of, east of, west of. To develop these concepts the 
children give verbal descriptions of the locations of objects in the 
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•j'.tjsc e:q?erienco 3 involving si^bt, hearing, smell, taste, and touch 
•case the child’s awareness of his senses as he uses them. The unit 
it explores properties of familiar objects and then produces “mystery 
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This unit switches emphasis away from the individual organism and 
focuses on the population and the conruniuy# Other units arc easily 
adaptable to the development of concepts at this level# (See outline.) 
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All rnaterials for this unit are available front D. C. Heath and 
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